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Disclaimer 
Virtual care should be delivered in accordance with current professional standards and 
according to the provider’s local regulatory body. Licensure to deliver virtual care applies to 
both the provider location and the location in which the client will be receiving services. This 
guidance document relates to the provision of virtual care delivered by a licensed audiology 
professional. It is meant to be used in accordance with all applicable standards set out by the 
regulatory board governing licensure for both the location of the provider and the location of 
the patient/client receiving virtual care. Standards documents relevant to various global 
practice contexts have been included to reflect a current landscape of guidelines around the 
provision of virtual hearing aid care. 
This document was created in London, Ontario, Canada, at the University of Western Ontario. 
Reference to the professional standards in the location of development, therefore include 
those specific to the delivery of virtual care and according to the College of Audiologists and 
Speech-Language Pathologists of Ontario (CASLPO) and Ontario Health’s Virtual Visit Solutions 
Standards (CASLPO, 2020; Ontario Health OTN, 2020). The final version of this guidance 
document will be tailored according to project data from a large cohort of audiologists and 
individual who wear hearing aids.   
Copyright and Reproduction 
This document is the product of an international collaboration and is licensed under a Creative 
Commons Attribution-NonCommercial 4.0 International License. More information on the 
Creative Commons Attribution can be found here: https://creativecommons.org/licenses/by-
nc/4.0/. Offers of assistance in translation into other languages are welcome. The authors do 
not take responsibility for the improper use of this guidance document. 
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Abbreviations 
CASLPO: College of Audiologists and Speech-Language Pathologists of Ontario 
IOI-HA: International Outcome Inventory for Hearing Aids 
IT: Information Technology 
PHI: personal health information  
RECD: Real-ear-to-coupler difference 
REM: Real-ear measurement(s) 
S-REM: Simulated real-ear measurement(s)
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Table 1 
Glossary of Terms 
Terms Definition 
Candidacy The ways in which people's eligibility for health care is jointly negotiated between individuals and health 
services (Dixon-Woods et al., 2006). 
Client A person receiving care. 
Facilitator A person trained/supervised by the hearing healthcare provider acting as a liaison between the provider 
and the client and located at the client-site, handles the hands-on aspects of a virtual appointment 
including support related tasks (e.g., technological support), common facilitator tasks include placing 
headphones on the client’s head, sanitization, and performing the manual aspects of the appointment 
(Coco et al., 2020). 
Hearing aid care Hearing aid services including management, fitting, programming, troubleshooting, and/or services 
related to the verification and/or validation of hearing aids. 
Programming Actions taken to ensure an appropriate hearing aid fitting, which can include device troubleshooting and 
programming/physical adjustments.  
Management Hearing aid care related to ongoing successful device use and monitoring of client feedback, including 
counselling and education services. 
Validation Measurements of hearing aid benefit and/or satisfaction using formal or informal scales, questionnaires, 
and/or interview formats. 
Verification Objective measurement of the performance of the hearing aids relative to the prescribed settings and 
incorporating the use of probe microphone measurements and the use of a hearing aid analyzer. 
Initial Fitting An appointment in which an initial hearing aid fitting is taking place, usually incorporating measures to 
ensure the fitting aligns with a validated hearing aid prescription, such as probe microphone measures. 
In-person care Care provided directly to a client when the clinician and client are located in the same place. 
Modality Defines the physical locations, personnel, tools, and technologies included in the virtual care 
appointment. Various tools and technologies such as secure messaging, videoconferencing, 
telemonitoring, and/or mobile applications, for example, can facilitate video, audio, or video and audio 
interaction. 
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Term Definition 
Model of service 
delivery 
The type of service delivery defined through real-time of store-and-foreword interaction; virtual service 
delivery models can include asynchronous, synchronous, or hybrid delivery. 
Asynchronous Involves interaction that is not occurring in real-time. The client at the remote location and the provider 
at the provider location do not have to be present for the interaction at the same time. For example, 
information collected and stored in a remote location can then be forwarded (or transmitted) to a 
provider’s location for review. In the case of virtual hearing aid fitting, the flow of information is often bi-
directional, and information flows back to the client via a fitting interface and/or mobile application. 
Synchronous Includes real-time interaction, where information is directly transmitted between the remote location 
and the provider location, often with the use of facilitators or support personnel. The client in the 
remote and provider location are present for the interaction at the same time. 
Hybrid A combination of asynchronous and synchronous service delivery models and/or the combination of in-
person and virtual service delivery. 
Provider The hearing healthcare provider delivering the virtual service(s), such as an audiologist. 
Provider location The site where the provider is physically located. 
Remote location The site where the client and/or facilitator/support personnel included in the care process are located. 
Support personnel Family members, caregivers, or legal guardians (in the case where the client has given consent to their 
inclusion in the care process or when the client is incapable of consenting to services). 
Virtual audiology 
care 
A service delivery model alternative to in-person care, including technology-enabled interaction between 
one or more care providers, with the goal of providing services to a client directly or including facilitator 
support. This includes all aspects of hearing aid care (fitting, management, validation, and verification), 
but completed in a virtual manner. 
Clinic-based 
virtual care 
Virtually connects the provider to a client at a distance and when the client is in a clinical, research, or 
other healthcare facility (e.g., community-based outpatient clinics). 
Direct-to-client 
care 
Care provided directly from a provider to the end user (client and/or caregiver), without the use of a 
facilitator to support service delivery. 
Home-based 
virtual care 
Connects the provider to a client at a distance and when the client is in their home. 
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Table 2 
Links to Professional Resources 
Resource Link to website  
Adopting and Integrating Virtual Visits into Care: Draft 




Audiology and Otology Guidance During Covid-19: From 
the UK’s audiology professional bodies (Association of 




Clinical guide for the management of remote 
consultations and remote working in secondary care 





Practice standards for the provision of hearing aid 
services by audiologists (College of Audiologists and 





Setting and verifying the frequency response of a hearing 
aid remotely for adults during periods of restricted 
service delivery (British Academy of Audiology Service 
Quality Committee & British Society of Audiology 
Adult Rehabilitation Interest Group, 2021) 
https://www.baaudiology.org/app/uploads/2021/02/BAA-BSA-remote-
fitting-guidance_Publish.pdf 
Standards for virtual care in Ontario by CASLPO 
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Resource Link to website  
Telepractice (Alberta College of Speech-Language 
Pathologists and Audiologists, 2009) 
https://www.acslpa.ca/wp-content/uploads/2019/05/Telepractice.pdf 
Telepractice (American Speech-Language-Hearing 
Association, n.d.) 
https://www.asha.org/practice-portal/professional-issues/telepractice/ 
The use of telepractice for SAC S-LPs and Audiologists 




Virtual care: Standards of practice (College of Speech 




Virtual Visits: Solution Requirements v1.1.1 (Ontario 
Health OTN, 2020) 
https://otn.ca/wp-content/uploads/2020/03/virtual-visits-solution-
standard1-1-1-1.pdf 
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1. Scope 
This document was informed by literature reviews conducted in accordance with the Joanna 
Briggs Institute’s guide to evidence synthesis (Aromataris & Munn, 2017; 
https://joannabriggs.org) and includes evidence related to client candidacy, delivery models, 
modalities of delivery, and outcomes of virtual hearing aid fitting and management. 
This document provides clinical practice guidance for virtual hearing aid fitting and 
management processes and technological requirements in the delivery of such services (herein 
referred to as virtual hearing aid care). Virtual hearing aid care can include services delivered 
directly to a client by a provider or using facilitator-supported services and specialized 
equipment, depending on client factors, type of care, and the timepoint in the care process 
(e.g., initial versus follow-up appointments). This document will address virtual care including 




o Management (counselling and education) 
Currently, virtual hearing aid care is better suited to follow-up appointments. Further evidence 
and technology advancement is needed to support direct-to-patient virtual hearing aid care in 
initial appointments, unless using specialized equipment (often requiring the use of a facilitator 
in the remote location). Overall, virtual audiology care can improve access to hearing aid 
services delivered by qualified hearing healthcare providers when time, mobility, social 
distancing, or distance-related issues restrict access to in-person audiology care. 
2. Professional Standards in the Delivery of Virtual Care 
To ensure the effective delivery of virtual care, providers are expected to: 
• Have the knowledge and skills to engage in the virtual care process effectively, and 
considering the required technologies/equipment; 
• Use their professional judgement regarding the appropriateness of the service delivery 
model for each client at all stages of the care process; 
• Understand that virtual care may not be appropriate for all clients, all procedures, and in 
all circumstances. 
Providers of virtual care must adhere to all relevant professional standards, including the code 
of ethics outlined by their local regulatory body. Table 3 includes key technological and 
contextual components to consider when aligning virtual services to meet professional 
standards. This table highlights practice requirements needing special consideration when 
aligned with virtual care. When choosing technology/equipment to include in virtual care 
appointments, providers should take reasonable steps to ensure the technology is adequate, 
reliable, and safe. Providers should make efforts to remain current with all aspects of virtual 
care, including evidenced-based practice; the modalities used in the delivery of virtual care are 
rapidly changing (e.g., technologies, security measures, and data collection). 
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Table 3 
Key Components of the Professional Standards and Recommendations 
Professional standard/ 
recommendation 
Key components Cited resources* 
Informed consent  □ Informed consent for virtual visits is: 
□ Separate from consent for treatment. 
□ Needed for all services provided virtually. 
□ Needed when others are virtually joining an appointment. 
□ Must outline: 
□ the nature, benefits, risks, limitations, and alternatives to 
virtual care. 
□ the collection, use, disclosure, and retention of PHI when 
using virtual care platforms, products, and services. 
□ agreement for individual management plans in the usual 
way. 
Adopting and Integrating Virtual Visits 
into Care: Draft Clinical Guidance 
(Ontario Health Quality) 
Standards for virtual care in Ontario by 
CASLPO audiologists and speech-
language pathologists (College of 
Audiologists and Speech-Language 
Pathologists of Ontario [CASLPO]) 
Telepractice (Alberta College of Speech-
Language Pathologists and 
Audiologists) 
Security/confidentiality □ Ensure that all personal health information (PHI) is 
transmitted, managed, and stored in a secure and confidential 
manner. 
□ Use current industry standard safety mechanisms to encrypt 
and safeguard PHI. 
□ Tools and technology used for virtual appointments must 
have: 
□ A notice that describes how they handle and protect PHI 
and privacy rights. 
□ Publicly accessible contact information. 
□ A privacy policy that outlines rules governing the collection, 
use, disclosure, retention, accuracy, security and disposal of 
PHI, breach management, information security, business 
continuity and disaster recovery, access, correction, and 
complaint practices. 
A guide to remote working in audiology 
services during COVID-19 and beyond 
(British Academy of Audiology) 
Standards for virtual care in Ontario by 
CASLPO audiologists and speech-
language pathologists (CASLPO) 
Virtual Visits Solution Requirements 
v1.1.1 (Ontario Health) 
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Professional standard/ 
recommendation 
Key components Cited resources* 
Services Providers are responsible for continually assessing whether virtual 
care is an appropriate service delivery model based on the 
client’s (Refer to section 3 around assessing virtual candidacy): 
□ Unique needs 
□ Environment 
□ Technical abilities 
□ Access to technology/equipment 
□ Possess the required knowledge and skills to effectively 
integrate virtual services into the care process. 
□ Ensure an optimal practice context that is: 
□ Private 
□ Quiet 
□ Virtual etiquette 
□ Well-lit 
□ Free from distraction 
Adopting and Integrating Virtual Visits 
into Care: Draft Clinical Guidance 
(Ontario Health Quality) 
Standards for virtual care in Ontario by 
CASLPO audiologists and speech-
language pathologists (CASLPO) 
Telepractice (American Speech-
Language-Hearing Association) 
Setting and verifying the frequency 
response of a hearing aid remotely 
for adults during periods of restricted 
service delivery (British Academy of 
Audiology Service Quality Committee 
& British Society of Audiology Adult 
Rehabilitation Interest Group)  
Technology □ Select and use the most effective and secure technologies 
available for virtual care. 
□ To help ensure optimal audio and video quality: 
□ Videoconferencing solutions should maintain high 
resolution; 
□ Optimal internet upload/download speeds when sharing a 
video source should be no less than 5 MB; 
□ Sufficient internet bandwidth is required for optimal 
interaction and can be limited by the number of users on 
the network; 
□ Provider and client use of headphones can limit feedback 
and background noise; participants can be muted when not 
speaking. 
Adopting and Integrating Virtual Visits 
into Care: Draft Clinical Guidance 
(Ontario Health Quality) 
Standards for virtual care in Ontario by 
CASLPO audiologists and speech-
language pathologists (CASLPO) 
Telepractice (American Speech-
Language-Hearing Association) 
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Professional standard/ 
recommendation 
Key components Cited resources* 
Record keeping □ Virtual appointment records must be kept to the same 
standard as in-person care. 
□ Each session must contain a record of information about the 
virtual appointment (i.e., an audit trail), including information 
related to the date and time of the appointment. 
□ Enter client records into client management systems in a 
timely manner. 
Adopting and Integrating Virtual Visits 
into Care: Draft Clinical Guidance 
(Ontario Health Quality) 
A guide to remote working in audiology 
services during COVID-19 and beyond 
(British Academy of Audiology) 
Virtual Visits Solution Requirements 
v1.1.1 (Ontario Health) 
Data storage □ PHI stored on a device or on a server must follow reasonable 
security protocols (strong access controls such as multi-factor 
authentication, a virtual private network with end-to-end 
encryption, strong passwords). 
□ Ensure that client information is deidentified. 
Adopting and Integrating Virtual Visits 
into Care: Draft Clinical Guidance 
(Ontario Health Quality) 
A guide to remote working in audiology 
services during COVID-19 and beyond 
(British Academy of Audiology) 
Standards for virtual care in Ontario by 
CASLPO audiologists and speech-
language pathologists (CASLPO) 
Support to client □ Support and adapt to your client by: 
□ Including in-person services when appropriate; 
□ Offer loaner devices that can assist in providing access to 
services; 
□ Offering training in the form of step-by-step guides or in-
person/video instructions; 
□ Discuss the use of IT support, when applicable. 
□ Encourage the use of trained or untrained support personnel, 
when applicable. 
□ Consider patient skill level/comfort with technology and/or 
the virtual care process. 
Adopting and Integrating Virtual Visits 
into Care: Draft Clinical Guidance 
(Ontario Health Quality) 
Note. * Refer to Table 2 for links to the listed resources.
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3. The Virtual Hearing Aid Care Process 
3.1 Support Personnel in Virtual Care 
The technology-enabled aspect of virtual care appointments offers opportunities to include 
people/professionals in the hearing aid care process, to support interaction across all people 
involved in the care process, and to improve interdisciplinary collaboration for clients with 
complex needs (Alberta College of Speech-Language Pathology and Audiology, 2009; Mohan et 
al., 2017; Speech-Language and Audiology Canada, 2006). Figure 1 illustrates examples of 
different supporting roles that may exist in the virtual care process: 
Support Personnel (non-trained): In the client’s location, support personnel such as parents, 
family members, and caregivers are often an integral part of the virtual hearing aid fitting 
process and can offer the support needed for continuity of care. For example, these non-
training support personnel may help with equipment troubleshooting and/or general access to 
technological requirements. 
Facilitator Support: Facilitators can be included to operate specialized equipment and/or 
perform required procedures, depending on the type of care being provided. It is the provider’s 
obligation to ensure that when delegating roles to support personnel, such as facilitators, 
adequate training and supervision is provided. The provider should ensure they adhere with all 
local professional standards documents regarding the use of support personnel and/or 
delegation of controlled acts1. 
Interactional Support: Support personnel such as interpreters, translators, and live closed 
captioners may also be connected during a virtual appointment to help facilitate 
communication between the client, the provider, and other members of the care process. 
Professional/Organizational Support: Providers can connect to other professionals and/or 
obtain support from their organization(s) to assist with the virtual hearing aid care process. 
  
 
1 Controlled acts, are actions that pose a high risk to the person if they are not performed correctly, or in the 
regulated manner (CASLPO, 2014) 
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Figure 1 
Supporting Roles in Virtual Care 
 
 
3.2 Candidacy for Virtual Care 
Prior to adopting virtual care, it is important to consider whether you, the provider, are ready 
to effectively integrate a virtual care delivery model into your clinical practice, according to key 
readiness variables discussed below. In addition, client candidacy for a virtual care model can 
be assessed on a case-by-case basis, to determine whether the delivery model will benefit the 
patient. Figure 2 (adopted from Glista et al., 2021) illustrates key dimensions in the assessment 
process; these have been broken down into key variables to consider below. 
  
VIRTUAL HEARING AID CARE – DRAFT v1.9  7 
  Version Date: August 12, 2021 
Figure 2 
Readiness Variables for Virtual Hearing Aid Care 
Key factors to consider when assessing your readiness and your clients’ candidacy for virtual 
hearing aid care include: 
• Access to the required technology, equipment, and supports needed to integrate virtual 
care (refer to section 4 for technological diagrams according to type of hearing aid care). 
Support needed may refer to personnel and IT support, for example. 
• Attitudes around the virtual care process including preferences and feelings towards 
virtual hearing aid care, along with whether the care model benefits the client and 
others involved in the care process (e.g., multiple family members). This includes 
feelings around whether a positive client-provider relationship can be maintained 
virtually along with a shared value in the service delivery model by all people involved in 
the care process (social capital). 
• The aptitude of the clinician and client in integrating virtual services into the care 
process. Training and education around hearing aid care and the use of required 
technology can supplement a lack of skills when coupled with motivation. General 
comfort and ease around required technology can play a role in the success of a virtual 
appointment. 
• The availability of policies, procedures, or protocols (developed in accordance with 
professional standards) to guide the implementation of virtual hearing aid care into 
clinical practice as well as the support provided by the organization in implementing 
standards and providing support to facilitate virtual care. 
• Organizational support can come from colleagues, managers, and those in 
administrative roles, for example. 
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• The virtual care context in which hearing aid services will be delivered should include a 
private, quiet, and well-lit space that is free from distractions. Appointment scheduling 
considerations may include offering virtual services to accommodate existing clinical 
routines or consideration of scheduling options that present greater convenience for 
clients and others involved in the care process. 
Together, these variables can lead to the successful delivery/receipt of virtual hearing aid care. 
Assessment of these variables can help determine practice areas that require further support 
prior to implementation. Candidacy assessment is a dynamic process and therefore may need 
to be addressed more than once as barriers and facilitators are identified along the virtual care 
process (Dixon-Woods et al., 2006). 
3.3 Initial versus Follow-Up Virtual Appointments 
The Virtual Hearing Aid Care Pathways diagram (Figure 3) outline types of care that can be 
provided virtually according to variables such as support available, time-point of care, and the 
delivery method. When hearing aid care requires contact services (e.g., to facilitate ear 
impressions and probe-mic measurements), as is often the case in initial hearing aid fitting 
appointments, a hybrid model of care may be used to enable a mix of in-person and virtual 
services across different appointments (Saunders & Roughley, 2020). Alternatively, virtual 
hearing aid care delivered during initial fittings should incorporate specialized equipment (e.g., 
verification equipment and updated thresholds, real-ear-to-coupler difference (RECD) values, 
and device information required) and may require the use of a facilitator to operate equipment 
positioned in the remote location, for example, to facilitate real-ear measurement (REM) (refer 
to section 3.1 for guidance on the use of support personnel). It may also be possible to 
incorporate simulated REM (S-REM) in a virtual hearing aid appointment (refer to section 4.3 
for verification considerations); this can be accomplished in the clinic using verification 
equipment, S-REM procedures, and stock hearing aids, with the potential to inform the 
outcome of hearing aid programming modifications made in real-time.  
Figure 3 
Virtual Hearing Aid Care Pathways 
 
VIRTUAL HEARING AID CARE – DRAFT v1.9  9 
  Version Date: August 12, 2021 
4. Virtual Delivery Models, Modalities, and Required Resources 
Virtual hearing aid care includes various delivery models and modalities, thus requiring 
different resources to enable the delivery process. Resources may include different 
equipment/technology (e.g., computers or mobile devices, specialized fitting equipment, 
software, internet, and support personnel). Figure 4 illustrates an overview of the minimum 
technology requirements and communication pathways needed to effectively deliver virtual 
hearing aid care. This document considers the use of videoconferencing as the gold standard 
virtual modality, pairing audio, and visual sources; the use of a telephone may be required in 
the case where access to technology is limited or when warranted by client service delivery 
preference. Technology that is required by both remote and provider locations is illustrated in 
the centre of the diagram, along with the internet symbol. Additional illustrations are provided 
in subsections below, illustrating specific resource requirements by hearing aid care type 
(sections 4.1 – 4.4). 
 
Figure 4 
Minimum Technology Requirements for Virtual Hearing Aid Care 
 
A virtual delivery model may not be appropriate for all appointments and clients. When 
deciding on a hearing aid care service delivery model for a given client (in-person, virtual, or a 
hybrid), a clinical decision aid can be of use. Figure 5 presents a decision aid relating to 
technology, desired appointment outcomes, and additional appointment requirements to 
consider when deciding whether to offer virtual care. Prior to deciding on a delivery model, the 
provider should consider whether in-person or virtual services will pose any health and/or 
safety risks for the client. For instance, monitoring client welfare through in-person 
appointments should continue when the risk of no-show virtual appointment is great, or virtual 
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Figure 5 
Hearing Aid Care Delivery Model (In-Person or Virtual) Decision Aid  
Synchronous modalities such as videoconferencing are best used for direct-to-patient care 
appointments. When compared to audio-only tools (e.g., telephone) or asynchronous 
communication options (e.g., text-based communication), videoconferencing tools allow for 
interpretation of non-verbal cues, sharing/demonstration of illustration(s)/equipment(s), and 
the inclusion of support personnel and other professionals with greater ease (Duncan & 
Macleod, 2020). This guidance document does not cover the use of telephone calls as part of 
the routine virtual care process, but instead includes the use of a phone as a communication 
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backup in the case of technical/accessibility issues with videoconferencing modalities and of 
based on client preference. In some care scenarios, when access to virtual technology is limited 
or is not the preference of the client, telephone interaction may be required to enable 
equitable care. 
Asynchronous modalities such as email may be appropriate for appointment reminders, brief 
status updates, check-ins, and providing timely information (Ontario Health Quality, 2020; 
Provincial Health Services Authority, n.d.). Secure messaging, such as those included in remote 
hearing aid fitting software, can be used for easy back-and-forth communication and simple 
requests, and can enhance efficiency, access to care, and continuity of care. 
The following devices are optional during videoconferencing but may allow individuals to have 
better access to virtual services. 
• Audio streaming/headsets: In cases where the surrounding environment is noisy or the 
built-in computer microphone is low-quality, using remote microphone systems, 
Bluetooth streaming directly connected to the hearing aids, or the use of a headset, can 
reduce complications in communication, especially for individuals with hearing loss. 
Earbuds and high-quality headphones with noise-cancelling features allow for greater 
access to audio without adding additional volume (Goad, 2020). 
• Internet access: Most individuals have access to the internet, however, there are remote 
locations that do not have internet access or may only be able to access a poor-quality 
internet connection/unstable internet (Government of Canada, 2019). In these 
communities, the addition of wireless access devices, such as internet hubs and USBs 
allow access to the internet. To assess internet quality, internet upload/download speed 
can be assessed prior to starting virtual care using readily available online speed tests. 
• Videoconferencing software: The use of videoconferencing software enables users to 
access videoconferencing when virtual hearing aid fitting software does not have a built-
in videoconferencing interface. 
• Webcams and microphones: Not all computers or mobile devices have built-in 
microphones or webcams; older technology and desktop computers, for example, 
would require external devices. 
• Applications for remote access and/or hearing aid programming: Newer applications 
have both remote access and hearing aid fitting integrated into one app, whereas older 
programming software versions often require the use of separate applications for 
remote access. 
• Captioning: The use of videoconferencing software enabling automatic closed-
captioning or incorporating a live captioner can improve the virtual experience for 
clients with hearing loss. 
Appendix A includes a tip-sheet that can be shared with clients to improve client-provider 
communication over videoconferencing. 
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4.1 Hearing Aid Programming 
Virtual hearing aid programming can be used for direct adjustment of devices and/or to 
troubleshoot issues with a fitting. Current technology does not allow for the inclusion of direct-
to-client REM into the virtual fitting process (refer to section 4.3 for further details). Figure 6 
illustrates common virtual hearing aid programming technology requirements, including wired 
(facilitator-only) and wireless fitting interface options at the remote location.  
Research including the use of virtual hearing aid programming describes care scenarios 
involving both direct-to-patient care or the use of a facilitator to program devices (Pearce et al., 
2009; Pross et al., 2016). Recent evidence suggests that virtual hearing aid programming is 
feasible and effective, can reduce hearing handicap, and improve communication for adult 
listeners (Angley et al., 2017; Campos & Ferrari, 2012; Convery et al., 2020; Novak et al., 2016; 
Penteado et al., 2012, 2014; Pross et al., 2016; Tao et al., 2020). Examples of programming 
modifications completed virtually include fine-tuning the frequency gain response, adjusting 
signal processing features, and improving physical fit in response to issues reported by the 
client or others involved in the care process (Tao et al., 2020). Application of virtual hearing aid 
programming with pediatric hearing aid users warrants further consideration and is limited to 
appointments in which best practice hearing aid fitting procedures can be followed (refer to 
figure 5). Guidance therefore is limited to the use of virtual hearing aid programming with 
pediatric clients in follow-up appointments and with careful consideration of all potential risk 
factors outlined below. Further research and developments efforts are needed to help guide 
virtual hearing aid programming best-practices with pediatrics.  
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Figure 6 
Virtual Hearing Aid Programming Technology 
 
Note. The components outlined in pink represent those that are integral to completing virtual 
hearing aid programming. 
4.2 Management (Counselling and Education) 
Virtual hearing aid care is not only focused on hearing aid programming, but also can include 
aspects of hearing aid management, including counselling and education. The implementation 
of virtual hearing aid management can often be facilitated using minimal technology (e.g., using 
videoconferencing) and can be a good starting place for first time providers of virtual care. For 
hearing aid counselling and education sessions, both the provider and client should have access 
to a computer with videoconferencing and a webcam with a microphone (Figure 7). 
Studies suggest that information related to hearing aid care can be provided virtually to both 
adult and child listeners (with support, when needed), and can improve efficiency in the care 
process and overall access to services, when compared to in-person services (Campos & Ferrari, 
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Figure 7 
Virtual Hearing Aid Management Technology 
  
Note. The components outlined in pink represent those that are integral to completing virtual 
hearing aid management. 
4.3 Verification 
Due to the variability in clinical hearing aid care scenarios, virtual hearing aid verification often 
requires the use of specialized equipment (verification equipment) in the provider location and 
may require the use of a facilitator when this equipment is situated in the remote location. In 
addition, the provider should consider the availability of the following (British Academy of 
Audiology Service Quality Committee & British Society of Audiology Adult Rehabilitation 
Interest Group, 2021): 
• Current audiometric information (including transducer type) 
• Previous Real Ear Measurements 
• Verification equipment 
• Type and features of device being fitted 
• Earpiece venting and tubing 
Figure 8 outlines the additional requirements to complete a virtual verification appointment. It 
may be possible to verify a virtual fitting using S-REM measures that incorporate previously 
measured hearing thresholds and RECD values (or predicted RECD values) in follow-up 
appointments where fittings have been updated/modified and assuming the client’s middle ear 
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status is the same. Pediatric services should consider the accuracy of using previously measured 
RECDs versus age appropriate, predicted RECDs (Bagatto et al., 2002). In the case where S-REM 
measures are being used, venting choices should be considered in the measurement whenever 
possible (currently available in Audioscan Verifit® equipment, 
https://www.audioscan.com/en/verifit2/). 
Literature incorporating virtual hearing aid verification procedures has focused on adult 
listeners and the use of specialized equipment and a facilitator or hearing assistant situated in 
the remote location (Ferrari & Bernardez-Braga, 2009; Novak et al., 2016; Pearce et al., 2009). 
For example, Novak et al. (2016) described clinical examples of using REM by incorporating the 
use of remote desktop access connected to probe microphone measurement equipment in the 
remote location to ensure that appropriate amplification targets were met and that the 
maximum power output settings across the frequency range of the hearing aid accommodated 
patient loudness comfort. 
In the absence of specialized equipment and a facilitator in the remote location, a clinical 
workaround could include the use of specialized equipment in the provider location. For 
example, a provider could replicate hearing aid programming changes completed in a follow-up 
appointment by performing electroacoustic measurements using stock hearing aids (i.e., 
identical hearing aids available in the clinic) and S-REM. This workaround assumes that up-to-
date measures of hearing thresholds and/or probe microphone measures are available to the 
provider. 
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Figure 8 
General Technology Networks Required for Verification 
 
Note. The components outlined in pink represent those that are integral to completing virtual 
hearing aid verification. This image depicts necessary equipment when using a facilitator 
compared to simulated verification. 
4.4 Validation 
Validation of virtual hearing aid care can be completed using outcome measures delivered in 
several ways (Figure 9). Outcomes measures cited in the literature and pertaining to the 
validation of virtual hearing aid care include both traditional measures and those that have 
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been modified for use in virtual care environments. Studies with adult listeners have 
incorporated the collection of outcome data via facilitators in the remote location using 
interview-style surveys and subjective questioning of hearing aid usage via videoconferencing 
(Novak et al., 2016; Penteado et al., 2012, 2014); examples of questionnaires that have been 
used to assess pre and post hearing aid outcome remotely include the International Outcome 
Inventory for Hearing Aids (IOI-HA; Cox et al., 2002; Cox & Alexander, 2002), Glasgow Hearing 
Aid Benefit Profile (Gatehouse, 1999), and Psychosocial Impact of Assistive Device Scale (Jutai & 
Day, 2002). In line with a hybrid model of care, in-person paper-and-pencil survey data has also 
been collected, following virtual care (Tao et al., 2020). A recent systematic review by Tao et al. 
(2021) highlights adult-focused hearing aid validation tools found to be fully applicable in virtual 
environments in terms of their effectiveness, quality, barriers, and efficiency: Client Oriented 
Scale of Improvement (Dillon et al., 1997; National Acoustic Laboratories, n.d.), IOI-HA, and 
Patient Experience Questionnaire (Steine et al., 2001). Overall, outcomes of virtual hearing aid 
care with adult listeners have included measurement of speech recognition, hearing aid 
benefit/satisfaction, psychosocial ability, usage time, and the perceived quality of a fitting. 
There is growing evidence to support the use of pediatric-focused questionnaires administered 
via support personnel, such as a parent or teacher, to assess hearing aid outcomes for children 
living at a distance from the provider or in remote communities; examples of these include the 
Parent Evaluation of Aural/Oral Performance of Children’s Hearing, Teacher Evaluator of 
Aural/Oral Performance of Children’s Hearing, and LittleEARS Auditory Questionnaire (Ching & 
Hill, 2005, 2007; Emerson, 2015; Tsiakpini et al., 2004). 
It may be possible to modify the delivery model of these and various other questionnaires for 
use in paperless and efficient, direct-to-client virtual hearing aid validation. Further research is 
needed to determine the effectiveness of outcomes used in a direct-to-client virtual care 
model. The use of a facilitator for remote validation may increase the number of remote care 
validation options, beyond questionnaires or surveys, and include testing in the soundfield. 
Various sound level meter mobile applications have been reported as accurate options when 
obtaining a quick measurement of a given testing environment (Murphy & King, 2016). These 
applications can support facilitators in controlling test conditions and thus increase the clinical 
value of validation. Further consideration around efficient and practical tools enabling real-time 
outcome measurement delivered virtually and timely analyses of outcome results is needed to 
expand the use of virtual hearing aid validation care.
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Figure 9 
Virtual Hearing Aid Validation Technology 
 
Note. The components outlined in pink represent those that are integral to completing virtual 
hearing aid validation. 
5 Potential Risks in Virtual Hearing Aid Care 
In some scenarios, the provision of virtual hearing aid care may be accompanied with potential 
risks to the client and others involved in the care process. Example scenarios may include 
clients presenting with fluctuating hearing thresholds and the need for significant modification 
to the hearing aid’s frequency gain response through virtual service delivery. Some clients will 
have undergone etiological investigations and have a known cause of their hearing loss. 
Consideration should be given to cases presenting with a risk for progressive hearing loss prior 
to conducting virtual hearing aid care, particularly if the client is unlikely or unable to reliably 
self-report changes in hearing. In some cases, traditional in-person care may be the best model 
of care, depending on the risk factors and/or the client’s needs and preferences. 
In the case where the provider does not have access to equipment allowing them to confirm 
hearing thresholds virtually, or to perform verification measures following virtual programming 
modifications, the following risks to the client should be considered: 
• Under amplification, overamplification, or a poor frequency gain response, which could 
result in feedback, or poor sound quality/benefit from the hearing aid fitting. 
• Reduced daily hearing aid use time and/or increased isolation because of poorly fitted 
hearing aid devices. 
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Here are some suggestions to address these potential risks: 
The provider should, in all cases: 
1. Attempt to assess the client’s hearing aid experience directly, or with a facilitator, 
following virtual hearing aid programming. This can be completed using interview-style 
techniques or standardized questionnaires. If the provider suspects there has been a 
change in the clients hearing, the provider should consider the urgency of the next in-
person clinic appointment. 
2. Following virtual programming changes to the frequency gain response of hearing aids, 
verification measures using a facilitator or S-REM (and stock hearing aids) should be 
completed when possible. When these cannot be achieved, verification measures 
should be completed at an in-person appointment. If significant changes are made to 
the hearing aid programming, the provider should consider the virtual validation options 
available to enable them to assess the impact of these changes. In addition, virtual 
hearing aid validation can help determine whether hearing aid programming changes 
are beneficial to the listener. 
3. Previously measured RECDs and REMs can be incorporated into the virtual fitting, when 
available and deemed appropriate and accurate. 
Evidence-based guidance around the magnitude of programming changes in which virtual 
hearing aid care would be deemed unacceptable is not available at this time. Providers should 
use professional judgement and proceed with caution in all cases. 
It is important to consider the risks associated with delivering virtual hearing aid care. However, 
when implemented effectively and appropriately, the benefits of virtual hearing aid care can 
be significant and may increase service equity when time, mobility, social distancing, or 
distance-related issues restrict access to audiological services (Alberta College of Speech-
Language Pathologists and Audiologists, 2009; Saunders & Roughley, 2020). More evidence is 
needed to improve the uptake of virtual care in routine clinical practice, and especially 
considering pediatric care. Researchers and hearing healthcare service providers should work 
together to ensure well-designed studies are undertaken to quickly advance evidence into 
practice.
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